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Abstract of JP1 1087720 
PROBLEM TO BE SOLVED: To prevent a 
transistor characteristics form degrading, which is 
caused by an uneven intensity in an irradiated 
region, relating to laser annealing for forming p-Si 
of p-Si TET LCD (polycrystalline silicon thin-film 
transistor liquid crystal display device). 
SOLUTION: A sampling TFT6 of wide-channel 
width is so formed that its channel width direction 



is at 45 deg. with respect to a side of a substrate. 
Even if a crystallization-defective region R occurs 
at p-Sil3 when being laser-annealed, only a part 
of its region is passed for each TET6, so that the 
deterioration in element characteristics is 
suppressed to a small range, thus the 
deterioration in display quality is prevented. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenetcom/textdoc?DB=EP0D0G&IDX=JP1 1 087720&F=8 



2004/10/04 



mu^mmff (jp) 02) || i}^ |^ ^ ^ (a) (nmmmm&mm 

ij^H^pi 1-87720 

(43)^^0 ^^11^(19^)3^300 



HOIL 29/786 HOIL 29/78 6 1 8C 

G0 2F 1/133 5 5 0 G0 2F 1/133 5 5 0 

1/136 50 0 1/136 5 00 

HOIL 27/12 HOIL 27/12 R 

21/336 29/78 6 1 2 B 





4$S79 -243054 


(71)tilHA 


000001889 










(22)a)SB 


¥^69^(1997) 9^ 8 0 










(.nmm 





















































(54) M^s^fiRu^a^^B 



(57) im^] 

mm] P-S i TFTLCDCDp-S i ^rffJ^fS 

-;u^oc p - s i ■i3(^t^^Bit^^m^^^c'ci>. m 

CD T F T etcoo iTfci-e co^it^cD-aJ^iiSf ^ cD^ 
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> ^> JHH:^ . Ill iB u - if - r - - ;i/^(c *5C:f u - 

[mm 3 ] m¥B^m^^/otc~)(t<Dmno-'ij<Dm 

2CDS^h^>i^X5r<b. BUfBf->7''J>^ffi<D02O 
mm h 7 >i^X ^(DX 5^t(jf^^$ljffll-r ^ V7 h Ui> 
X^7!p6^cO. BaiB1^>7*';>^/ffl(D^2CD?iMh^> 

;nJi:^^. l5fBSficDffi:^f^<i:^3^j:i>:^f^^$nrt.i 
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■t' > ^> Jl^^ii^O ^ 1- > ^ + > ^ JUS J: D *>:^ * 

^wi^(D ^^^>'!fv^y':f')>^b "c sjf am i (omm 
2<ommhv>iy:^^t. iuiaif>7'';>^fflom2(D 

h 7 >>^x t5?(DX ^ V ^Kif'f ^WT^i^:? h 

7.^tf^bu^. eiftBt^>7*';>i^ffl<Dm2cD»Mh7> 

mi t thmm 5 iasscD^B^aaTn^a. 
[mm 1 ] WL¥B^m^muc-i^<Dmm<i>'io<Dm 

mzamm v v >t>x mtmm^ fifa^^umfrnw: 

l5iamiRi>'®2C7)^^h5>i^X^«, tf-r:^ 

^m%<D^^ % >y"cif >y y > i^uTfjiB^ 1 cDSM 

2<DnmVyyp7.^t. fJiB1^>7''j>^/fflCD02(O 

T^^tf^hU^. BuiB'y->:7'y>i^fficD02(Dm^h7> 
i;^x^?cD^i'>^^jn!§:^f^i. ItilBmic^ail^F^vt? 

$ tlTC i ^ C i ^1#St <!: ^mm 7 IBISCDySB^a^S^S 
[0 00 1 ] 

[momt^wmm] ^mmt. mw&m. ^ 

iC, WLbb^tt^M. (LCD : liquid crystaldisplay) 
r^-pt, Slih^>i^X^? (TFT : thin film tran 
sistor) ^^SPRO'HagPtCJB^UfciSaggSillolSS- 
L C D <O^S:^rffi«:H-r ^ o 
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[0 00 2} 

- y t ;u =3 > f ^ - i'CDf ;^ u >f ccffli i 6 tir 

[0 00 3] TFT«. ^i^cDSSitC^fe^liii^^ 10 

l?^^h^>i^Xi? (PET : field effect transis 
tor) V$>^o r^y'^-f^\'')^:^MLCDiC^i.^X 

[0 0 0 411$^. ^^ftiiu-c. -en^-r^ffl^n 

rt/c^^B^B5ii^U:3> (a-S i ) tcf^or. ^fSa^e 
(x>~S i) ^m^^fcLCWm^^ti. p- 

ffiti/cT:^-Ji/7:>ifflli6nrt,i€)o -M^. p-S iti 
a-S itCj:b-<-C=^Sig:051g<. TFT;&VJ\^^b^n. 

M{b;(>i^fi£^n-S/ci?). n-chTFT<hP-chTF 

TomMmmmimm^ ^ c m o s ^mj&'T ^ c i 
/J^^b^^^si^n^o 30 
i)K i^^rhom^h. 6oova±(D-^^x(ommx$> 

^i^v:^W&ti^^SlMtUy^. a;^hf)^f)^f)^^Xi.^fc. C 

0 'c&rfomm&uxoiy u n >?^^¥Bimm^n ^ 
ctx. mim.m^tbxm7)i^tfViyv:^m^^m^> 40 
^ct^0imtt^yomf)^mmtixi^^. co^^ 
T F imw^o±i:w^^\.^ximm^^ 6 0 0 

[0 00 6 ] ^13«. C(D^^tj:\y-^-r:^->\^^ 

(1 0 1) tJU-1f-^& (102. 

( 1 03. 1 0 4. 1 0 5. 1 0 6)tJixy>K 
y;^;l/U>X. ( 1 0 7. 1 0 8. 1 0 9. 1 1 2. 1 
13)«^3tU>X, {\ \0) \tvA:yW5^<07.^) 50 
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vv. (114) «astca-s \t(^j^}S.^tifcmm 
Sfi (1 20) ^^-r^^^f— t?-c*^>. s/c. (1 
15)«. 7-{.>s:^f^<o;^»j -.1 h-c. ;^7^->^(ii 

4) CCfigUT^^^irCi^o 
[0 0 07 ] U— tf-?fe«. t^lxti. x=fi^-vu-1f'- 

•c$>o. u-if-Migas (10 1) ^eMi^^n/ci/- 

•^-%\t. i/'j>F»j:^7JbU>X (1 03. 1 0 5)S 
i:;( 1 0 4. 1 0 6) 3^P6^-S2ia<On>f^>1f"U> 

(1 0 8. 1 0 9. 1 1 2. 1 1 3) tcJ:0-:^fSjK:iR 
S$n'S<!:i^>tC, 1/>X ( 1 0 7) ccJrOffec?)-:^!^ 

t^-A) (c$n. (120) ccMii^n^o 

h ( 1 1 0. \\h)\t. ^^v^:ymL 

9mW& (12 0) ^£rSggL/cXr-i^ (1 1 4 ) 

(X. Y) :^f^i]CCpJa^I■c. Mlt^^>t^-A*i. -e©^ 

h -CCD U — tf - T ^ - $ tl ^ . 

[0 0 0 8 ]^14tC. a -S i ^ELAtCcfcOJSa^alb 

-fii^-C«. :r.^.)\.^^i)m±'t^^^'yX. tfU^y 
ti. ±llEdiTI®Eu<h©r^©®Hrt^c:^cCt:fmi^ce>^j: 

[0 0 0 9 ] 01 5tj. mi 2(D^^^^^%m^ti^ 

x4^i/VU-if-Tx-;U (ELA) OCcfeCiT. 
^iT;U;^y:^7XSffir^>D, ^(D^MCCti, a -Si 

tm^SL'^fxxi.^h. ss (1) LCD^^f^-r^T 

i'r-f :/vh'j^xSS (5) ^m-^Uc-^^-iiv 
^WSiXhh. ^Ti?r^:/vhyi'XSffi (5) 
^gptc^^il^^ V h <; ^ ;^t^^g2^ff5^ ? ^ ^ c i «: 
/j: -5(1^35 (2) H^gp (2) iiatcffigJM^ti 

(3). SO^. [5]D<SiK?iailliS8r^^ KU>f >F7 
(4) T&^^J^C^o iS^ai (2) -c^. 

fiSi^ti-SCi^^c^o h Kv>('>'^- (3) tiitcv^ 
7 h Ui?;?^5'7!p6^j:0, Ku>f >K7-r>'^*'- (4) ti. 

cne K^^^>'- (3. 4)«. CMOSI^CDTFTT 
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(0 0 1 o]mpLki. mi 3 (^cnkti^ -if -jmsmm 

^<DXvi;^i7ntJ:'?Uv^>^i)^0. 5~1. Om 
m. .7-0:^*^8 0- 1 5 OmmCD7>f>t^-A-C$> 

raiiLSSfi (1) ±^^gS45i^^C<!:(cJ:»3. 

[0 0 1 I] mi d\tC<O^^^BfS.^ti^m}MM^ 
( 1 ) <D-gU¥M. ?ttc. KU'r> F7'/>'^'- (4) 

itt. M'J^ot. N-chTFTiP-chTFTJ:^ 
tj:^V>:fV>^mhv>:^y7y-h (6) 7&>e)«jS 

2Ei];!^N - c h . ;6fflJ;5iP - c h -C$>i»o Sfi ( 5 0 ) 
±CC. N-chtCdaUTti. ?l^(iL/i^ (6 0Na) S 
CXl^>:?'U>^7>f > (6 ON) ^/hb. P-chCC^ 

LT^j. ?i^[5io^ (6 0 Pa) Rio^^yy^vy^'y^ 
> (6 0P) ^/M^r. ^1 5 «:;FlSin<D±:/^oc 

m^tifc^- hms ( 5 1 ) mm^tixi.>6. cn^ 

s^±®oc^j. y-hiffij^M (5 2) 

h&mm (52) y- h^s ( 5 2 ) ±:^!^^tf 

3) 

[0012] p-Si]l(53)«. N-ch tc^ur 

y-hme (5 1 ) M.±mm^yy}'-y'<D^^i^ 

^^I'MJS (CH) -C^O. ^COSWC NM^=^!B5J&^<g 
?§gtCF-t*>y$n/cLD ( Li qhtly doped) 
(LD) . M^. ]SigS^K-t*>^^n 
fcV-Tsim (NS) SO'FU'^>$I^ (ND) i^jco 
rt^l). Sfc. P-chCcML/Tti. y-hmS(5 

1) ^mmfi^yyi'-y'o^^y^j^im (ch) . 

V-X$I^ (PS) . ai>'KU-^>SHIi (PD) ttj:^ 

[0013] p-Si]g(53) 0^i'>^ol/^i^ (C 
H) ±CCtJ, LD?Iii (LD) SO^V->; * Kb>r>^ 
^(PS, PD) ^J^^f ^/cJ^^ffll^fcaAX ^-^>^^* 
- (54) cn6p-S iM (5 3) 
±ffitcti®l(DJiPaJffii®M (5 5) ;^f^?^lS^nt:i^^o 

miomfmrnmibb) (o±(c\t. m^Mbm(b9 

a) ^/rur. R, G. B<D8^®fi^^«$a^ni>t^r 
:^*7^> (5 9) ^gg^$n/cV-*;^^S (5 6) . R 

mm^ ( 2 ) --m&^tifc k >ms ( 5 7 ) 

hJ^-;V (CT 1 ) ^/M/-c. y-X^i^ (NS. 

PS) Ro'Ku>f>siJ^ (ND. PD) icmm^tixi> 
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[0 0 14] cne)«:a^±ffi«:tj. ^a^bf^fflcD*^^ 
»2CD»se (58) ifiBm^tixi^h. mmu (2) 

CCfclir«. SSmSi^tcS^Sn/cTFT^iai 7CC 
(5 8 ) ±CCffiB^aig8!iffltDa^mS?t'5J&^$n. ¥ 

SibjasM (5 8) tcm^n/t^vi'^^ht^'-Ji^^r/r 
b'cy-:^ms (5 6) --ig^^nri^^, 

[ 0 0 1 5 ] 0 1 8 (J tSaiLSSfi ( 1 ) (DH^gP ( 2 ) 

10 cD-gU¥ffiii-c$>-2)o (10 1) 

fc^- hmm. (10 3) h^&SM^S5^■cy- 

h^S (1 0 1 ) ±^'prj: < i 4>ilji'r^> p - S i ®. 

(10 7) \tm&3\^(>c&ufc K u ^ >mffi, ( 1 0 

9) t3:^B^5iK)fflcDa^St?^)^„ Ctib^-bmm 

(10 1). p - s i K ( 1 0 3 ) :5^?>*F u >ms 

( 1 07) ^i. ai 6K:7n'ri?->^'J>i^TFT (6) 
(Oy-h^g (5 1); p-S iM (5 3) RU^FU-/ 

>ms(5 7) <bs^iHi-cDMf4M^cfc»:)^^^nrti 
-Solace, Fu>r>^s ( 1 0 7) Fu>f>ms 

20 (5 7 ) t-i^VBf&^tlXl^^. 

[0 0 1 6 ] ^ 1 6^c^-rJ;^oc. -^yy^'jy^TFT 
id) <D^^>^>)i^WM (CH) kt. ^-f >;^;H^i;i^^^ 

^ + >^>;^Sli|| (CH) 7!)^^it:&f^ (V) £DfS]#^iSg 

(6) 7t)^7K¥:^f^ (H) jcjfe-<^nTi^So w-^, FU 

•Y>F^'r>'^'- (4) CD1t>7''J>i/TFT (6) 
iimgli (2) (DTFTiii. ^CD5^i->^wl/:^f^*5|5jD 

30 [0017] 

T^-;!' (ELA) tC<fcOS5)S$n/cp-S iB^^t. 

01 4:Ru^^<Dffi;;^^-c^>^si 5(DR 
[0 0 18] c(Dj:^^^p-s i<Dm^{vr-Bm)^ 

TFTU. -®6C^tt^^^fb-rSo 019tC, CCDJ:'^ 

7.^)vY {HQ) ^cx^. v-iy^^kmw^^ 

ti. m^m^:^vi>^^bfcyvvVtji^'^WMtt^r> 
xm^hi)^. m(r)Xih^\.AtYXmtX^tj:. 
^tC±;(;5o/c>:)T^-?/cOLfcSP^-r. 01 9cDEdi 
Eysf^X%}^htihl^^UmiPh\t^^LXl^^. t 
fc. BtJ. X'j h (110) <Ox.yV^^X. m&(Om 

i.^ycf&f^ffi^^t^ct(^cmmbx\^^6tm^^ti^. 
[0019] X-^Yti, itc. Tt^ift^^/sre u>x 

(1 03. 1 04. 1 05. 1 06. 1 08. 1 09. 
50 112. 113) CCft§L/cg^^^<i:0. &yt. lEl 
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[0020] M^. U-lf- tr- ACDStV 3 5^ h 

( 1 ) m¥n\tT-mm (R) 3{fi:^;WJ«:4D-C(.^ 
/Co 02 0«. SI 6^^-rif> t5^TFT (6) 10 

i^TFT (6) (D5iJ#-^-C^0. mmttl^'^m'r^h 

[0 02 1 ] cn<Dmm\t. t(T©iior*^„ ip-^. 
miA^mtx')^. m^oM^itT-nm^ (r) «s 
ffi ( 1 ) (V) ^^crc^^o cnccst 

ai 6tC7KtJ:^W:. 1f>7''J>i5/TFT (6) 

^^B^^BM (R) <bl^D:^i^«:fit^i>5^ + 
>^>H'M^ (CH) ^Mh. ctiifi. 7k¥:/7fSj (H) 6c 20 

(R) ab^1^>:/>;>^^TFT (6) cD 
^i-V^wixM^ (CH) 0;A:gU^;g:£es?)^J:^«:ura 

[0 02 2] 

[0 02 3 ] tfc. m^B^m(^mA.fc-i^<omm(o-is 
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m^^wi^<o^ ^ > i^-cif> 7^ >; > ^uxm^^ 1 <d 
cDS2cD®^h7>t^;^^'<b. Brfiai?->p'';>i^ffl(Dm 

2<Dlilih^>e^;^:>(0:^^ -^^^iftf^P^SflST^t^^ h 
Ui/;^^r/>^<E>/cj:0. mfiStf>7'';>^/ffl(0||2CDS]® h 

[oo25]cnccj:o. mm(^mm^fi]±'r^fc 

tf}^m<tji^. w^^^^^^^^^(om^(>ct>fc^x^o 

imitf)m^bx±wf}i^B:trjimmmy5f)^ti6o hp 

^(^r>i^x\m^mitfji^m^mm\^i^m^^ti. ±t$t 
oxiim^t^h^. 

[ 0 0 2 6 ] M^:. mm±(^^mm^i)mmm^ti 
^ $ ti/c ^ i- > :^ )i^im<D ^ t > >'n>i7!»^ ^ t > ^I'S 

thm2(omm. v v >t?x ^"^ttm^s.tMc^^BWf^ 

Slgtcfcii-r. |uiE^2cD^Mh^>^:^x^£DCKo7&^ 

if- r - ;i/B#tc4bn-t -if 1:- ACDl6)ll*$Ii^co 
[0 02 8 ] itcc, luiea^vigaijHSS^. ^i-sp-cf^fig^ 
s ji h 7 > y X ^ ^ mm^n: ^ if > 7" > y ffl 

©l|2CDat^h7>i^;^5?<!:. Buiai^>:/';>i^ffl(om 
Ut;;<^r;&^e)?^cC»}. H?iai^>:7^V>^^ffl(^ll2(DSMh 
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[0 02 9] cntc<i:0. U— »f-r^-JKD:faM^ 

[ 0 0 3 0 ] Htc, ?$H^^patc^^|^/c-*t^DSS<^>-:& 

llgccfcor. luia^iSO'm2©?i^h^>i^x^? 20 

[ 0 0 3 1 } it^. fuiB^Tj^i&di^tj. 9\-^mm^ 
m^^m^(o^ >r ^ > ^^-cif > u > ^bxm^^m i 

T^^i^Dtrfe. m2(Dm^\'v>'^:^^(fC)CiLX\t. 
9-^>^^)\^^^A^^^^h<^^^bX. -S^^MMt^ 

n^o 

[0 03 3 ] 

fi^^ F^^>'<-rt/aMp-S i TFTLCD<DKU^> 
tl^^Tty^y. (20N. 20P) ti. 
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7>r>(i 9) ccfitjs^n/cSftsm^ctD. t^> 

r^'J>^^7-<> (2 ON. 2 0P) tc^^6n/c1f>:/ 

:^'j>y'rs-9->7'tj>i^TFT. (I7)tili^ 
(2) --jggsn^. KU>f>^>f>r*»3, 1f>:7"'J> 

[0034] m2\mmmm^ ( 1 ) ±tcf^^$n^T 

FT<DKffiS'C*>'5>o SfflWN-ch. :effij3&«P-ch 
■C^)^o 1f>yj>^TFT (6) cn6N-ch 
iP-c h^t^^e^cC-S h^>X7Ty- h-C&^>„ MTJV 
ti^JiovTsOMW. (10) ±«:«. C vmtf^hU^f- 
VmM (11) ?&^?^«^tx. cn^S^^S^tJ S i N 

X. s i oim^hti^f- mtm (12) 

(11) ^SrS^^llSCC. ELA^ffll^-CJB^^n/cp- 
S iM ( 1 3) ti^m^htiX\.^ho 
[0035]p-SiM(13)tJ. N-ch-CtJ, ¥ 

- hms (11) i:J:^^?!?«>'> K-T^'o^^i-v^wusi 

iS(CH) . ^(DMiJCC. na^^^>I?^ffi?SSCCK-f 
>i^$n/cLD (liqhtlv doped) $1^ (LD) . 

-xJIfel (NS) RtXKU-O^^ (ND) 

ro-2>, p-ch-cti. y-hm@ (i i) il± 

?M?E;^y>K-^<0^t>^oUS|ilg (CH) . ^OMM 

(PS) RcxKu-o^lJS (PD) 7&^?g^$nrc^^o 
[0036] p-siM(i3) ±^tj. L mm ( L 

D) RC/V-XSO^KU>r>$M (PS. PD)^?^^ 

■r-s^^fflc^/caAx h ( 1 4) ^s>^a cn 

6. p-S iSi (1 3) ^S^^mtJ, SiNx^O 

m 1 ©araijes^K ( 1 5 ) . ^ i omfmmm (15) 

±tc(i. A l/Mo^*^^5>i^j:^y-:?^mS ( 1 6) 

KL/-Y>m® (17) mm^ti. ^^miomfmm 

^(15) ^iaP$n/c^l<D:3>^'^ h4-^->'^ (CT 

\) ^^Lx. y-xfi«(NS. PS)Ri:;Ku-r> 
?lii(ND. PD) tcSM^nri^^o cti6v-;^m 
s ( 1 6) Riy^Ku-^>m@ (17) ^m.')±m^\t. 

SOG (spin on glass) , BPSG ( boro-phospho si 
licate glass) . TEOS (tetraethly ortho silicat 

e) m(o^mtmmmxh^m2(Dmf^mm: (is) 

ti^^^itiX\.^^. 

[0 0 3 7 ] ( 2 ) CD¥ffl«i^{i^ 1 8 i|H]G-C 

l?l\m2^mt<Dtmbn^(0-H'-chl¥ 

Ix^hi^K W-^{ttmm (18) ±w:?gB^Bii8i)ffl©^ 
iS^^Ttf^jfj^^n. ^iiftiiej^ii ( 1 8) tcgan^n/c 

=i>^?>; h^^->^^^/^[>rv-:^m8j (16) -^igi^ 
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H) ^ + >^wMi?S'5^i'>^wbSJ:i3*>+^«::^* 
< . p - S i li ( 1 3 ) CDSJi^iJfflSOT F TCCOl^ 

itiBSco^ + >^;i'Mi^ (CH) 3S>^. Sfi ( 1 ) ^ffi 
±oge:&fS3 (V) (b7k¥:&i^ (h) (Dc^rntcMur 

^1 8*^e>b*^'Bcfc^cc, H^gp (2) ccfci^r 

(V) (DS s i^nrti^o 

(003 8 ] ^ltC7S$ii^1f>:^'J>i^TFT (6) 

jB^$n/c h5>x7Ty-h-r*o. p-siisd 

3) . y-:^mm (16) RO'KU-rv^® ( 1 7) 
-^m^Bf&^tiXi.^^. ^yzTv^^TFT (6) 

vr^^vvyur h'u>f>^^> (17) -vEPJ!ni^^< . 

^i'>^>;l/|i;0^+»^;^t<^ia. ^-t- >^oUMi|E (C 
H) ;t>iifflgcc>d:orii^. -^ur. ccom&o^^y^^t^ 

(V) $>hmt7ii^li\^ (V) cc*tLrM«?):^f^. Ittc 

[0 0 3 9 ] •tf>7"y>i^7-r> {20N. 20P)« 

y-hmffi (11) tm~^nmt^j:^mj&^ti. t^f^ 
:*-^>r> ( 1 9) «y-xsi:f Ku^>ms ( 1 6, 1 

7) tm~mmf^Ji:mf&^tiX\.>^. N-c,h^<0 

^-hmm (1 1) y-x • h'iy^>mm (le. 

17) (i:l^-«3f4li^6^^?l^llO» (2 0Na) ^ 

ifrbx. -^ywy^v-^^ (2 ON) ccgi^^nrc^ 

P-chSUoy-hmffi (1 1) t^. v-:^ • FU 
-f>1®(16. 1 7) <hf^-tt$4M7:^^6^ci»?l^[ilO 
(2 0Pa) ^/M.ri^>-:7*';>i^7^> (2 OP) 

[0 04 0 ] N-c h<bP-c h£DKU>f >miS 

(16) {tH^mt^^f&^ti: mm^ ( 2 ) © k u-^ > 
^-r >--<!:5ss$*it:iiSo v-;^ms(i6) httc 

N-chiP-ch^oii-C— ttWtcS^^tl. y-h 

( 1 1 ) <!:l5l-=Wf4]l>Jp6^j:^§ltIilUi^ ( 1 9 
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